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APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001237620011-8" 


Bay 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001237620011-8 
Beh BNR. UM eet Pee Sore STEED : : 3 


A TS as RE Pee SOE eee eae ee a 


St ee 


NUDEL'MAN, B. I. 


ds and the 
-- "Low-temperature caleium compoun 
Cand Cae Ss tability of ee materials on thet? vometi Pig ing 
Acad of Soi UzSSk. 
1961.19 BPs oe Chen Sei), 170 copies, Not for sale (KL, No 9, 1961, 
p 177, No 24280). [61-523687 


APPROVED FOR RELEASE: 07/13/2001 


CIA-RDP86-00513R001237620011-8" 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001237620011-8 


at 


Due es tay 


eh ashes 


ee NUDEL'MAN, B.I., inzhe; PTASHCHENKO, L.Pey inzh. 
SS om abining the processes of vibrating ao eens 
e Str i.mat. 7 Ne 32 —, e e 
plastic ceramics .0) ( en 


(Ceramic industry) 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001237620011-8" 


"A 
ae 


PPROVED FOR RELEASE 


: 07/13/2001 


SENSES 


CIA-RDP86- 
ROZOV, M.N.; NUDEL'MAN, B.1.3 UVAROVA, I.T. 


00513R001237620011-8 
Intensification of the production of clinker in rotary kilns. 
TSement 27 no.S:14.15 S-O ‘61. 


Portland cement) 


(SORA 14:12) 


APPROVED FOR RELEASE: 07/13/2001 


CIA-RDP86-00513R001237620011-8" 


APEROVED FOR RELEASE: 07/13/20 


EN repaaaeic 


01 CIA-RDP86- 


pata ao aaa, Mesaecae Peace a 


0513R001237620011-8 


NUDEL'MAN, B.I., inah. 


Changes in the mechanical strength of 4 loess body during the 
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1. Konatruktorsko-tekhnologicheskoye byuro po stroitel 'nym 
materialam i konstruktsiyam Upravleniya promyshlennosti stroitel'- 
nykh materialov Soveta narodnogo khozyaystva UzSSR. 
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Taeee Method of processing gravimetric survey results . Class 42, No. 
SOURCE: Izobret prom obraz tov zn, no. 18, 1966, 111-112 


TOPIC TAGS: gravimetric survey, gravity jsoanomaly, dielectric sheet, 
potentiometer, gravity parameter 9 GRAV IMETRG 


ABSTRACT: A method is proposed for processing gravimetric survey data 
based on analysis of isoanomaly gravity maps. The isoanomaly map is 
put on a dielectric sheet, the interspaces between isoanonalies are 
filled with conductors, and a potentiometer adapted for each interspace 
4s attached. A point-shaped charge 1s moved above the dielectric sheet 
which measures the current. Parameters of the gravity field are deter- 
mined from the intensity of the induced current. This method permits 

a continuous distribution of the gravity field, higher accuracy, and a 
shortened processing to be obtained. Orig. art. has: 1 figure. 
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Fig. 1. Set-up for processing 
gravimetric survey data. 

1 - dielectric sheet; 2 - conduc- 
tor; 3 - gravity isoanomaly 

4 - potentiometer; 5 - point- 
shaped charge; 6 - indicator 
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An attempt to reiuce the number of students! resire. exer-~ 
cises, and, above all, the number of lecture curs, is a ;e- 
nerally known fact. There ::.re many ways to do it, mut it is 
difficult to choose the most acceptable one, as it is simu:t- 
aneously necessary to saferuard the inteyrity of the course, 
its understanding and a nigh scientific level. “Mie sost roe 
liable way to reduce the nuuber of lecture hour. is, n tie 
author's opinion, to ex:ound the iaterial of tne course in a 
generalized manner. dHe proves this by an example. He: resnris 
I.V. Khearizomenov's suggestion to organize a systematic print- 
ing of lecture sumsaries and manuals in every vuy as a valu. 
le one. 

Orenburgskiy sel'skokhozvsaystvennyy institut (Orensur  aAgri- 
cultural Institute). 
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(Aeronautics--Study and teaching) 
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eR 


Povyshentye proizvoditel'nosti truda pri mekhanicheskoy obrabotke dataley 
mashin (Increasing Labor Productivity in Machining Machine Parts) Z 
Kiyev, Mashgiz, 1959. 155 p. 5,000 copies printed, 


Reviewer: V. P, Zavertaylo, Candidate of Technical Sciences; Eds.: V. E. 
Dumpe, Candidate of Technical Sciences, Docent, and M. S. Soroka; Chief 
Ed. (Yuzhniy Division, Mashgiz): V. K. Serdyuk, Engineer. 


PURPOSE: This book ig intended for engineering and technical personnel 
and production innovators in machinery-manufacturing plants. 


COVERAGE: The book discusses measures for improving production processes 
and reducing the time required for machining and support operations in 
the production of parts on a custom or lot basis. Problems related to 
parts inapection and the proper layout of equipment are dealt with, A 
method of calaulating the efficiency of production processes 1d described. 
No personalities are mentioned, There are 15 references, all Soviet. 
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Layout of equipment for machining housings 
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Ch, VI. Appraisal of the Technical and Economic Efficiency of the 
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Sub ject : USSR/Engineering 
Card 1/1 Pub. 103 - 2/18 
Author : Nudel'man, 0. EL 
Title : Automatic loading mechanism in centerless grinding ma- 


chines for grinding tap-borers. 


Periodical Stan. i instr., 5, 7-10, My 1956 


Abstract The Institute for Organization of the Machine-Tool and 
Instrument Industry TORGSTANKINPROM} designed an auto- 
matic feeding and control device for manually operated 
centerless grinding machines, thus transforming them 

into fully automatic units. The author describes the 
details of construction and operation of the device at 


the "Frezer" plant (Moscow). Seven drawings and 2 photos. 


Institution : As above 
Submitted : No date 
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AUTHOR: Nudel’man, P.Ya. 


TITLE: On the Linear Correction of Transient Processes in 
Finite-Bandwidth Systems 


PERIODICAL: Radiotekhnika i elektronika, 1961, Vol.6, No.2, 
pp.193-196 


TEXT: The article considers an idealized linear system with 
infinite attenuation in the stop band. An energy criterion is 
adopted to estimate the intensity of the transient process occurring 
in such a system, The ideal frequency characteristics of the 
system are assumed to be unity transmission in a band of frequencies 
+O and zero delay over the band, with zero transmission outside 

of the band, The response of the filter to an arbitrary waveform 
o(t) ais given by the Duhamel integral, The problem is to 
calculate the waveform g(t) of duration T resulting in minimum 
energy of the filter response outside of the time interval in which 
the waveform is actually present. The problem is solved in 
functionals, leading to the Fredholm integral equation with 
positive-definite kernel, Not surprisingly, the solution 


obtained for the present problem corresponds to that obtained ow 
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previously by M.S.Gurevich (Ref.2) for a pulse giving maximum 
energy concentration in a prescribed frequency band, The result 
is then extended to a system with arbitrary frequency 
characteristics within the same passband +f, It is found that 
the input waveform must be "matched" to the System to give the 
maximum energy concentration in time, There are 2 Soviet 
references, 
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' AUTHOR: Nudel'man, P. Ya. 


TITLE: Transmitting multidimansfonal information over a channel with a limited 
frequency band i : 


SOURCE: Radiotekhnika i elektronika, v. 9, no. 3, 1964, 401-407 


TOPIC TAGS: information transmission, multidimensional information, 
communication channel, vocoder, orthogonal vocoder . 


: ABSTRACT: The possibility of coordinating a multidimensional (e.g., tv. 

vocoder) message with a practical (limited-band) communication channel by an 
| expansion of the multidimensional signal into a generalized Fourier series, = 
| whose coefficients are functions of time, and by transmitting these coefficients (~~ 
over the channel is theoretically studied. The method has been used in 
orthogonal vocoders and theoretically explored by N. A. Zhelesnov (“Some . 
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The 


' problems in the theory of electric information systems," LKVVIA, 1960). 
: : present article specifically tries to enhance the efficiency of the method by 
; selecting optimum components for multidimensional -to-single-dimensional 
‘ conversion. The mean statistical error is minimised by selecting orthogonal 
_ . functions, transfer constants of filters, and filter passbands. Tv scanning is 
i considered as a particular case of multidimensional signal transmission. "The 
; af author wishes to thank D. P. Mil'man, A. Yu. Lev, : and Vv. 1. Kulya for cals 
- | valuable advice." Orig. art. has: 1 figure and 30 forneias: 
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TITLE: Prediction of a stationary random process by means of a filter with assigned 
phase characteristics 


SOURCE: Ref. zh. Radiotekhnika i elektrosvyaz", Abs. 1A40 
REF SOURCE: Tr. uchebn. in-tov svyazi. M-vo svyazi SSSR, vyp. 22, 1964, 147-151 
TOPIC TAGS: random process, computer design 


'TRANSLATION: A form of amplitude-frequency characteristics (with given phase-frequency 
characteristics) of a linear filter, for predicting a stationary random process with 

la minimum mean square error, is sought. The solution of this task can be useful in’ .. 
vocoder (telephony) design. The linear prediction problem for a stationary random pro- 
cess reduces to the following normalized expression: 


etd [a (+7) fa ()nt—y a}. = 


where n(t) is the predicted random process; h(t) is the pulse response of the predic- 
‘tion instrument; M is the averaging of operations n(t); T is some positive number; e€ 
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es prediction error dispersion minimized by the proper selection h(t). The search for 
the extremum of functional (1) for a variation h(t) in the class of physically realiz- 
lable pulse reactions leads to the integral equation with the kernel depending on the 
(difference of the arguments. The minimum of functional (1) is sought in a number of 
ipulse reactions h(t) corresponding to the complex coefficients of the transmission: 
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lwith a given phase-frequency characteristic y(w). A physical realization requirement 
jof the prediction device in this case is not introduced. 1 figure, 1 table, 3 referenc- 
ies. P.N. | 
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TITLE: Orthogonal vocoder with different-width channels for transmitting slow-varying 
Speech parameters 


SOURCE: Elektrosvyaz', no. 9, 1966, 67-69 
TOPIC TAGS: vocoder, voice communication, speoch transmission 


ABSTRACT: This theoretical conclusion was verified experimentally: with a specified 
overall vocoder channel band, it is expedient to have individual-channel bands of 
different widths; wider bands should correspond to the Fourier coefficients with 
greater mean energy. Various sets of filters were connected to a Chebyshev-type 
vocoder, and eight Fourier coefficients of s eechespectrum expansion were transmitted 
through these filters. It was found that: (1) The best results are obtainable with 
the widest-band filter in the first channel, a narrower filter type being used in 

all other channels; (2) The use of three wider-type filters brings about practically 
no improvement}; (33 A saving of 63 cps in the transmission band reduced the speech 
intelligibility by 3.56 (syllable articulation evaluated by a crew of 5). Orig. art. 
hass 3 tables. (03) 
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USSR/Physics - Crystallography  — May 52 


“Grayhiceal Method of Determination cf a System of 
Parameters and Indices of Cubic, Tatragonal, Hexa~ 
gonal and Rhombic Crystalline Systems," 5. L. Nudel~ 


man ; 
“Zhur Tekh Fiz" Vol XXII, No 5, pp T13-783 


Deseribed method improves previous deficiencies in 
allowing one to det rhombic systems. It also en- 
soles construction of equipment which may be oper- 
ated by an inexpertenced laboratory assistant. In- 
debted to A. I. Kitaygorodskiy. Received 11 Feb 526 | 
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ABSTRACT : It was shown 
to design an i 


In the present 


construction and the use of such an instrument. 
gives @ detailed drawing of the apparatus. 
the analysis of ie-ray patterns. 
since the 4-ray patterns of 

tetrahedral, hexagonal and symmetrical Lattices 


of its use 
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An Instrument for the Interpretation of X-ray Photographs of 
Polycrystalline substances Belonging to the Monoclinic System 


parameters are 4), b, cy. Has (8) and (9). which 
correspond to nog.and hk of the monoclinic system, 
differ from the analogous equations of the orthorhombic 
system by the quantity -2n® cos 6/4,°}- Since in the 


instrument described in Ref 1 the parameters 4, b and c 
change their values depending on the displacement of 

the indices pbk@, which are represented on the instrument 
in the form of moveable wires,relative to the lines 
1/a<, which are also represented in the instrument by 
straight lines intersecting the coordinate axes at 

equal distances, it follows that the quantity -2ne cos b/ 
a,c, is transformed into ang cos BP. The latter quantity 
may be found on the instrument a8 the difference between 
the ordinate of the no® wire and the ofdinate of the 
intersection of the y-axis with the 1/d line corre spond- 
ing to these indices. The indices hk may be found 
jn a similar waye Thus, the instrument may be used to 


card 2/3 determine not only a, d and c but also B, i.e. it may be 
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AUTHOR: Nudel'man, S.Le SOV/70-4-4-28/34 
Ce ener TT one y 
TITLE: On the Lattice Parameters of Chrysotile 


PERIODICAL: Kristallografiya, 1959, Vol 4, Nr 4, pp 621-623 (USSR) 


ABSTRACT: Preceding communications (Refs 1,2) have shown how to 
index X-ray powder photographs of orthorhombic and mono- 
clinic crystals. Chrysotile is here used as an exanple, 
although the parameters were known. Pata from J.W.Gruner 
(Ref 3) were used for which Gruner himself had found 
a = 5633, b=9.24, c = 7.33 Ry B = 23°16' . The mothog 
described earlier gave a = 9.068, b = 6.715, c = 8.089 A, 
Fs) =.62° . The Space group is Con - The rom.5- value 
of (az? - an?) is 0.0008 with this cell and 0.0019 
with Gruner's, the greatest difference being 0.0025 
compared with 0.0057 with Gruner's cell. A tabie of the 
indexing is given. There are 1 figure, 1 table and 
7 references, of which 4 are Soviet and 3 English. 
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AUTHOR: Nudel'man, §. L. 

fantnietsneumevneees 
TITLE: Letter Addressed to the Periodical "Fizika tverdogo tela" 
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 10, pp. 2637 - 2638 


TEXT: In this "Letter to the Editor" the author correcta an error in 
his earlier paper (Ref.1). In this Paper the quadratic form of the tri- 


clinic syngony was erroneously represented by equation (27). Thereby, 

wrong values were obtained for the parameters a, b, c, a, B of caolinite. SY 
The author gives the correct representation of this quadratic form and 
obtaing for thease parameters: a = 5-17 A, b = 8.93 A, o = 7.37 A, 

a m 91°48', 6 = 105°, and y «= 69°32', Also some other changes in the 

text are discussed. There are 3 Soviet references. 
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New graphic method for deciphering debycograms of substances of 
cubic, tetragonal, and hexagonal systems. Min. sbor. no.15:109-119 
161. (MIRA 15:6) 


1. Gosudarstvennyy universitet, Chernovtsy. 
(X-ray crystallography) 
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{Use of the variable scale retrod for deciphering powder 
rentgenograms |Rashifrovka poroshkovykh rentgenogramm metodon 
peremennogo masshtaba, Moskva, Gosgeoltekhizdat, 1962. 83 p. 
(MIRA 15:9) 
(X-ray crystallography) 
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INVENTOR: Grinshteyn, V. I, ; Nudel'man, V._N. ; Ol'nov, V.M. 19 | 
ORG: none / 6 
TITLE: Contactless overload si Class 21, No. 184957 {announced by 
Chuvash Scientific Research Institute of Electrical Engineering (Chuvashskiy 


elektrotekhnicheskiy nauchno- issledovatel'skiy institut)] 


SOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 16, 
1966, 62 


TOPIC TAGS: contactless relay, overload, RC circuit, transistorized balanced 
amplifier 


_ ABSTRACT: The proposed contactless overload relay utilizes semiconductors 

and contains an input relay unit, R-C circuits with an adjustable delay, and an 
output unit using electromagnetic slave mechanisms. To divide the controlled 
heteropolar lines galvanically and thus insure relay sensitivity to the overloads | 
of both polarities, the relay contains two transistorized balanced amplifiers 


UDC: 621. 316. 925. 43:621. 315. 592 
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whose outputs are connected with the relay unit input, and the inputs are 


connected with the shunts set up in the lines to be controlled. Orig. art. has: 
[DW] 


i figure. 

Fig. 1. Contactless overload relay. 
1—Two transistorized balanced 
amplifiers; 2—relay unit; 
3—shunts; 4 and 5—controlled 

lines; 6—R-C circuits; 7—out- 


put unit with electromagnetic 
slave mechanisms 
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7. Elastic stability of the surface layer of some machine parts. Vest.mash., 32, 
no. 12, 1952. 


9. Monthly List of Russian Accessions, Library of Congress, April 1953, Uncl. 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001237620011-8" 


"APPROVED FOR RELEASE: 07/13/2001 


CIA-RDP86-00513R001237620011-8 


ggiéte 


*2G unr ZT AeTOACS “T *s. 
*zaketT sougme 344 Ut somydnt 
ou} UT BeYso arom SF 3nd wr0y 
st szoefqo Tver JO aouyans: 
F ayy UT ssoT AIFTTAVIB JO 


peoy hq peyaTaAQns 
otgyoeds go WMIOS. 
amd ut paazosqo ATares 
aga Uo BeABA JO TIO 


99162 


. yom JO eows 

moud ou3 3603 sogeys *sq0efaC T Z 

cegne aus ati MIOJ BOAVA IBTAZST YOTGA JO ion be 

ee Satquzsun amlo5eq zokey possetdmo> 2q} UT T y 
so one38 STISBTI-9 

ret zepan yeqy seqstTqessy pretend pean 

udord 2ateuz BZayanp sesset76 Teuotsserduos amos f 

. ggazed oupqouT foen jo zeAeT sousims Utd out ur 


nL6-OL6 44 ‘S OM (SQ TOA WUSSS Wy, 


“T pue uem,TOpny "1 “Bh y Swed 


suyqoun UTVIAeD JO soeFMS Our ees 
agony tr Ravoraewta (Kovovaewta - eTwaeM/gen 


°T YR SNe, TAC 


TISUTS IO OTPSUTS SUOTITPUOD: . 


.O9L6EC Fd 


CIA-RDP86-00513R001237620011-8" 


APPROVED FOR RELEASE: 07/13/2001 


"APPROVE 


aE Te : 


ELEASE: 07/13/2001 CIA-RDP86-00513R001237620011-8 


Te Fa 


oof Poe ucnelses and Cri 


¥ roman res Ore 


ne Hebhed of Forces," $b. Tr. Gles &. Ghdretett-: Tiles 
A method of solving frejuency c uations und equations of s 
successive imposition of sectinis. It is st-ted that for 
. £4 pal a wiplasriata: Spee Tees Amat re ae syns i vette 
this mctnod, wien le oased on findinc a narrow interval vce 
tion, is relatively simple. Limitations 
1955) SC: Sum.ilo. 713, 9 ilov 55 


unknown roct of an 2-us 
imile te:,  (22Zhielch, 


of the sethol ore 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001237620011-8" 


PROVED FOR RELEASE: 
raccedcs tes a : 


07/13/2001 CIA-RDP86-00513R001237620011-8 
= es 25 ees Z ERT) gle ; : 


oe. iS Let Shae eat te 3 


t 


C Mitly 41. 

che Call Nr: AF 1108825 
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Nudel'man, Ya. L. (Odessa). Some Problmems in the 
General Theory of Elastic Stability. 
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Translation from: Referativnyy zhurnal. Mekhanika, 1967, Nr 4, p 134 (USSR) 


AUTHOR: Nudel'man, Ya. L. 
—_ 


TITLE: On a Method for the Solution of the Stability Equation (Ob odnom 
sposobe resheniya uravneniv unfoyghiypst:y)* 


PERIODICAL: V sb.: Issledovaniya po vopr. ustoychivosti i prochnosti, Kiye., 
AN UkrSSR, 1956, pp 102-112 


ABSTRACT: The problem as to whether a frame is stable with a prescribed value 
of the load P is solved by the analysis of a sequence of systems 
derived from the basic system of the slcpe-~detorma: -n method by 
step-by-step elimination of connections. Let I Oo y(P. | be the 
matrix of the n“ coefficients of the canonigal equat:ons of the slope 
deformation method. The coefficients a j (P} are determined in 
accordance with the recurrent formula 

gion) (Pj (k-1) Pp) 
x kj Qik \ 
after = aR) - ey 
ay,  (P) 
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In order that a frame loaded with forces consistent with the parameter P may be 
stable, it is necessary and sufficient that the basic system of the slope-deformation 
method be stable and that 


alk 1 (py > 0 (k= 1, ..., n) (*) 


For a practical computation of the critical parameter, the range of its variation 
must be given from the outset; this range is later narrowed by means of successive 
approximations with the application of criterion (*). This process of computation 
coincides in each step with the evaluation of the determinant of the canonical equa- 
tions of the slope-deformation method with the aid of Gauss’ algorithm. The 
article is in line with the author's other works on the same subject [e.g., 'Metody 
opredeleniya sobstvennykh chastot i kriticheskikh sil dlya sterzhnevykh sistem" 
(Methods for the Determinations of the Natural Frequencies and Critical Forces 


for Rod Systems). Gostekhizdat, 1949]. 
V. V. Bolotin 
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SOV/124-57-5-6046 
Translation from; Referativnyy zhurnal. Mekhanika, 1957, Nr 5, p 146 (USSR) 


AUTHOR: Nudel'man, Ya. L. 


a 


TITLE: Some Problems of the General Theory of Elastic Stability (Neko- 
toryye voprosy obshchey teorii uprugoy ustoychivosti) 


PERIODICAL: Tr. 3-go Vses. matem. s"yezda. Vol I, Moscow. AN SSSR, 1956, 
pp 208 


ABSTRACT: Bibliographic entry 
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VIL'GA, M.A., inzh. (Odessa); NUDEL'MAN, Ya.L., doktor fiz.~matem. nauk, 
prof. (Odessa) ; 


Stability of rectilinear rods with elastic longitud:nal connections. 
Issl. po teor. sooruzh., no.13:183-187 '64. 
(MIRA 18:2) 
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_ Abetvaot tA brief account is given of the difficulties encountered in endeavoring - 
to. £4nd ‘en economical and effective insecticide, The account includes 

_ “the discovery of DDT and improved insecticides, The chemistry of insec- 

 tdcides containing Cl, P, and S is discussed. in detail, as well as the 

“problems connected with the application of poisons without harming the 
_. natural destroyers of predatory insects. Eleven references: 6 USSR, 4° 

USA end 1 Dutch (1953-1954), Drawing, pe Ry ak, ae 
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(Insect baits and repellents) 
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. DOVE is Wo less Goxic to flies than parathion, but is considerably less 
‘poiscious to warm-blooded animals and humans. 


Sugar-baited insecticides, however, fail to attract fruit flies. In 
1952, it was found that certain protein hydrolysates had the capacity to 
attract insects, and when used in combination with parathion, malathion, 
‘and DDVF formed insecticides which were effective against fruit flies. 
Que of the more effective lures, whose action has not yet been clarified, 
is methyl eugenol which has the following structural formula: 


* Methyl eugenol is marked by high selectivity, and attracts only male 
fruit flies. The great power of its attraction makes possible its applica- 
tion in small quantities and over small areas. 


Insecticidal baits form a simple and effective means of control of 
es.where other methods of applying insecticides are Rot -prac- 
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AUTHORS: Devirts, E. Ya., Kaplun, M. G., Nudel'man, Z N., Novikov, A. Se 
beta eset Wit die nsl Eos 


TITLE; Chemical mastication of natural and butadiene-styrene rubbera 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 6, 1962, 692, abstract 
6P560 (Tr. N.-i. in-ta rezin. prom-sti, sb. 7, 1960, 3 - 16) 


TEXT: Methods of producing the chemical plasticizers peptone 22 (I) and 
rhenacite V (II) have been worked out and these substances have been 
synthesized under laboratory conditions. I, II and imported rhenacite 

IV (III) were tested as accelerators for the mastication of natural 

rubber and (4(-30A (SKS~30A). I, II and III are effective chemical 
plasticizers for mastication of natural rubber in the rubber mixer at 

120 ~ 130°C. II and III accelerate mastication of natural rubber on 
rollers at 70 - 80°C. I, II and III do not affeot the physioo-mechanical 
properties, the resistance to heat ageing or the swelling of rubbers. II, 

ie an effective plasticizer for SKS-30A when the rubber is being . 
processed in the rubber mixer and on rollers. [ Abetracter's note: 
Complete translation. | ik — 
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TITLE: The Structuralizing Reaction of Polydimethylsiloxanes in the 
Cold Vulcanization of Polysiloxane Rubbers 


PERIODICAL: Kauchuk i Rezina, 1960,\Wo. 5, pp. 17 - 20. 


TEXT: The present article is dedicated to the experimental confirma- 
tion of the condensation of alkoxy-derivative metals, metal-organic groups 
and silicon of the general formula M(OR),, (where M is a metal, silicon, 
etc., R an alkyl or aryl group, n the valency of M), at the hydroxyl groups 
of the polysiloxanes and also to the study of the mechanism of this conden- 
sation. It is proven that the condensation of the polyalkoxysilanes with 
polydimethylsiloxanes takes place only at the hydroxyl groups of the latter. 
The complex-catalytic nature of the solidification of the polysiloxanes at 
room temperature is also shown. In order to clarify the mechanism of con- 
densation at the free hydroxyl groups, the effect of certain admixtures on 
this reaction was investigated. For example, by adding aluminum pyridine 
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The Structuralizing Reaction of Polydimethylsiloxanes jn the Cold Vuicani- 
zation of Polysiloxane Rubbers 


with butylate to polysiloxane or triethylamine (molar ratio of the amine 

to the butylate of aluminum, 1:1), the reaction wae considerably slowed 

up and the nature of the formed products changed. If amine in the ratio 

of 2:1 or 3:1 is added, no structuralizing takes place at all. The authors 
(Ref. 6) had already shown that when mixing polysiloxane rubber with alkoxy- 
-derivatives of many metals and metal-organic groupS, rapid gelatination 
of the rubber takes place with the formation of high-molecular and in some 
cases non-fusible products and products insoluble in benzene. In that case 
it can be assumed that the reaction takes place at the outer hydroxyl 
groups of the polysiloxane rubber. The condensation arrangement of the 
hydroxyl groups requires confirmation since there are several variations 

of the reaction, e.g, the break in the large polysiloxane rings or chaine 
with simultaneous bonding of the liberated ends with the gtructuralizing 
agent. The interaction of metal alcoholates with two types of polysiloxan- 
es was investigated. Table 1 shows the relationship of the aluminum buty- 
late quantity needed for the complete structuralizing of the polysiloxane 
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The Structuralizing Reaction of Polydimethylsiloxanas in the Cold Vulcani- 
zation of Polysiloxane Rubbers 


and the molecular weight of the polysiloxane. The experimental procedure 
is outlined and the structural formulae of the reacting compounds are 
presented. The results of the indicated experiments point in favour of 

the reaction scheme of the polysiloxanes and the alkoxy-derivatives of me- 
tals at the hydroxyl groups. It is stated that the reaction of polysiloxane 
with butylorthotitaniumlis a hydrolysis of the latter by the moisture of 
air to orthotitanic acid and subsequent condensation of this acid with 
hydroxyl groups. Another possible mechanism is the formation of an inter- 
mediate complex compound, metal alcoholate with the polysiloxane, as a re- 
sult of the donor-accepting bond of the metal atom with the oxygen atom of 
the hydroxyl group with subsequent detachment of the alcohol. As a result 
of the experimental facts, the authors claim that it is easy to explain 

the difference in the nature of the gels obtained from polydimethylsiloxane, 
aluminum butylated and butylorthotitanium. The accepted assumptions on the 
mechanism of the condensation reaction made it possible to use tetraethoxy- 
Silane as the structuralizing agent in this reaction or other polyalkoxy- 
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AUTHORS: Novikov, A.8., Nudel'man, 2.4. 
TITLE: The Kinetics and Mech 
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The Kinetics and Mechaniem of the Catalytic Reaction Between Polydimethyisil- 
oxanes and Polyalkoxysilanes 


elasticity for the system 15% solution of SKT in benzene-tetraethoxysilane- 
catalyst (0.5 g) is not uniform. The shape of this curve is explained by 
the many-atage tyne of reaction of structuralizing (Ref. 5). It is suggest- 
ed that the initial part of the ourve is determined by the first stage of the 
reaction which consista in the formation of the intermediary complex compound 
of one molecule of the catalyst with one molecul. of the hydroxyl group of th 
polydimethylsiloxane and one molecule of oxygen of the tetraethoxysilane 
molecule: 

ey Coe 
~0— $1--0-— si — eo2Ns 20 ~ om 0 (2) 

CH, CH, OR 
This complex is then regrouped and « new siloxane bond is formed, a catalyst 
molecule is separated off, probably in the form of a complex with the separa- 
ted alcohol molecule: 
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CH, = CH, ORR, 
~0- Si -~0O- Si - 0 + Sn + ROH (3) 
. / 
CH, OR 
The latter stage of the reaction corresponds to the part of the curve paral- 
lel to the abscissa axis. It ig not the induction period, since the reaction 
is taking place although not causing an increase in the molecular weight of 
the system. Other confirmations of the interaction with initial formation 
of a transfer complex were cbtained from infrared spectra of the system 
(Figs, 2,3). These graphs prove that there 1e no induction period necessary \ 
in the formaticn of the complex in the given system, The second stage of the \ 
reaction increases the molecular weight to twice the amount of polysiloxane: Mv 
CH OR R H CH 
13 \ ' V i ae, 
~O- Si-O- Si-O + Sn +O0-+- Si -O0-+ — (7) 
{ ' JN 4 
CH, OR 
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oxanes and Polyalkoxysilanes 


possible, i.e., molecules where the donor-acceptor bond with one atom ef 
silicon would not.significantly change the density of the electrons in the 
other oxygen atoms. The reaction mechanism of catalytic condensation of 
polydimethylsiloxane with tetraethoxysilane and other polyalkoxysiloxanes is 
confirmed on an example of the gelatination of a benzene solution of SKT in 
the presence of a polyethoxysiloxane-type structuralizing agent, where 


n=8- 10: 
hs { OR a OR 
RO - Si - ¢ 0 - Si - 20 = Si-2:08 5 (9) (Fig-5) 
i 
a OR \ OR /n OR 


There are 5 graphs and 5 Soviet references. 


ASSOCIATION: Nauchno-issledovatel'skiy institut rezinovoy promyshlennosti 
(Scientific Research Institute of the Rubber Industry) 
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Fig.2 Infrared spectrum of polydi- Fig.3 Infrared spectrum of a poly- 
nethylsiloxane with molecular dimethylsiloxane mixture with an X 
ueight of about 4,000. 8% tetraethoxysilane and 2% di- 
caprinate of dibutyl tin immediate- 
ly after preparation. 
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Fig. 5 Viscosity increase inal5% solution 
in benzene with polyethoxysiloxane and 
catalysts: 1- dicaprinate of dibutyl tin, 
2 distearate of dibutyl tin. 
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avTHOR: _Nudel'man, Z. N. 
TITLE: On the mechanism of cold vulcanization of polysiloxane 
rubber 


SOURCE: Khimiya i prakticheskoye primeneniye kresneodrenniches 
kixh soyedineniy; trudy konferentsii, no. 6: 5y; 
diskussii, resheniye. II Vses. konfer. pO ahisdi 
prim. kremneorg. soyed., Len. 1958. Leningrad, 

AN SSSR, 1961, 210-213 


TEXT: The author studied the kinetics of geiation of 
rudbder-benzene solutions to obtain a Scheme for the mechanion 
catalytic formation of structure in polydimethyl siloxane rubbe 
The structure formation is promoted by tetraethoxysilune and sini 
iar compounds. The process was studied by determining viseositie 
of the solution. It was established that organo-tin catilysts ue 
on the hydroxyl group of polysiloxane rubber in such a way us 
cause a shift of the electron pair from tne 0 atom to the 3 
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followed by transfer of un electron from the H «ton SOAS 
when a donor-acceytor coordination bond is formed with = molecule 
of tetraethoxysilane, a redistribution of electron i SAP LEY VE ars 
in the latter, leading to transfer of the reac vive ce 


Lalle 


urd ad Bs 
“hus the mechanism proposed by N. N. Barunovalieyy 

cow) is not correct. To obtain fornation of a structure, tie 

was heated with 1.5% of benzoyl peroxide. In the discussion 

followed Baranovsxaya pointed out that her mecnanism was proposed 

for bulx vulcanization, whereas the author's mechanisn apolied 

bab-y only to the polymerization in solution. There ure 2 Figur 


ASSUCIAGION: Nauchno-issledovatel'skiy institut rezinovoy pronysh- 
lennosti, Noskva (Scientific Researci. I:.utitute of 
the Rubber Industry, Moscow) 
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AUTHORS: Nudel'man, Z. N., Sviridova, A. V., Novikov, A. 3, 
TITLE: Synthesis of linear alumogiloxane polymers by silanol 


condensation 
PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 3, no. 6, 1961, 841-845 


TEXT: Since no method has been described for the preparation of linear 
metallosiloxanes of preset struoture, the authors tried to synthesize 
these polymers by appl ing silanol condensation (Ref. 1: Kauohuk i 
rezina, 1960, No 5, 17). This condensation takeg place on mixing organo- 
silicon compounds containing the silanol group Si-O with alkoxy 
derivatives of metala, organometallic groups or silicon (e.g. aluminum 
alcoholates, dialkoxy derivatives of the monoacetylacetonate, other 
aluminum complexes, alkoxy derivatives of titanium, tin and iron, atc.). 
Separation of the aloohol and formation of the metallosiloxane bond take 
place ener very Gay a conet Areas according to the following scheme: 


1 
Si-O +M ——~»Si—O...M ——>Si-O-M+ROH. For this reaction the authors 
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Properties of these modif 
modified by aluminum link 
directly proportional to the 
derivative used. 


oacetic ester has the greatest 
electron density an xes. For,this reason the 
ethyl and octyl est 
were used. 


by the rel of aluminum links in The properties 

due to the aluminum links are more marked if the initial Siloxane igs 
lower-molecular. The Al content of MAS depends only on the molecular 
weight of the initial Siloxane and not on the ratio aluminum complex/siloxane 
(26,300 = 1.99 % Al; 3160 23.61% 41). The greater hardness of the second 
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depending on the metal alkoxide used and its ratio to the polysiloxane. 
There are 1 figure, 2 tables, and 3 references: 2 Soviet-bloc and 
1 non-Soviet-bloc. 


ASSOCIATION; Nauchno-issledovatel'skiy institut rezinovoy promyshlennosti 
. (Scientific Research Institute of Rubber Industry) 


SUBMITTED; July 25, 1960 


Table 1; Viscosity of toluene solutions of MAS in initial polydimethyl- 
siloxane derivatives. a) Mol-wt. of initial polydimethyleiloxanes; 

b) polydimethyl siloxane; c) concentration, g/100 ml; d) given rate; 

e) MAS; 1) viscosity at 20°C; 2) viscosity at 25°C, 
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